Upregulation of endogenous farnesyl diphosphate synthase overcomes the inhibitory effect of bisphosphonate on protein prenylation in Hela cells.
Nitrogen-containing bisphosphonates (N-BPs) such as zoledronic acid (ZOL) are the gold standard treatment for diseases of excessive bone resorption. N-BPs inactivate osteoclasts via inhibition of farnesyl diphosphate synthase (FPPS), thereby preventing the prenylation of essential small GTPases. Not all patients respond to N-BP therapy to the same extent, and some patients, for example with tumour-associated bone disease or Paget's disease, appear to develop resistance to N-BPs. The extent to which upregulation of FPPS might contribute to these phenomena is not clear. Using quantitative PCR and western blot analysis we show that levels of FPPS mRNA and protein can be upregulated in HeLa cells by culturing in lipoprotein deficient serum (LDS) or by over-expression of SREBP-1a. Upregulated, endogenous FPPS was predominantly localised to the cytosol and did not co-localise with peroxisomal or mitochondrial markers. Upregulation of endogenous FPPS conferred resistance to the inhibitory effect of low concentrations of ZOL on the prenylation of the small GTPase Rap1a. These observations suggest that an increase in the expression of endogenous FPPS could confer at least partial resistance to the pharmacological effect of N-BP drugs such as ZOL in vivo.